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(54) MANUFACTURE OF INDUCTANCE COMPONENT 

(57)Abstract: 

PURPOSE: To provide a compact and thin inductance component 
having low conductor resistance and good pattern sizing with respect 
to a method for fabricating the inductance component used in various 
electronic devices. 

CONSTITUTION: A recess 1 1 having a coil pattern shape and a 
thickness of a conductor is formed on an insulator layer 3 as a ceramic 
layer formed on a support film 9, a conductor 4 having a coil pattern 
shape is formed further in the recess 1 1 of the insulator layer 3, and a 
desired number of the insulator layers 3 are laminated and heat- 
contact-bonded to form an inductance component, wherein since the 
conductor 4 can be thick, a compact and thin inductance component 
having a low conductor resistance can be obtained. 
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'NOTICES 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the inductance components used for 

various electronic equipment. 

[0002] 

[Description of the Prior Art] Since it corresponds to the miniaturization of a portable electronic device, and thin shape- 
ization in recent years, the small thin electronic parts which can respond to high density assembly also to electronic 
parts are called for. The thick-film components which applied the thick-film technique and attained miniaturization and 
thin shape-ization about passive components, such as resistance, a capacitor, and inductance components, also in the 
electronic parts have come to be used as high density real wearing. As the manufacture approach of small inductance 
components, a ceramic layer is formed on a support film by the green sheet method, for example as shown in JP;56- 
138909,A, a conductor is further formed by print processes on it, the predetermined number-of-sheets preparations of 
this are made, and there are a laminating and a thing which carries out [ a thing ] thermocompression bonding and is 
formed about these. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the amount of [ of the conductor of a coil ] thickness becomes a 
level difference, and the inductance components produced by the above-mentioned conventional approach serve as 
hindrance at the time of a laminating, laminating pressure regularity ~ if - the thickness stage of a conductor 
absorbable [ with the thickness of a ceramic layer ] ~ since there is a limitation in difference, the ratio of the thickness 
of a ceramic layer and conductor thickness is decided, a result ~ more than it ~ a conductor - thickness cannot be 
thickened, in order [ moreover, ] to thicken thickness of a conductor - a laminating process ~ a conductor ~ a stage ~ 
in order to absorb difference, the pressure at the time of thermocompression bonding must be made high. 
Consequently, a conductor will extend and deform, the case of the former ~ a conductor ~ resistance ~ high ~ the 
latter - the pattern of a predetermined dimension, and a conductor ~ there was a trouble that a configuration was not 
acquired. 

[0004] that to which this invention solves the above-mentioned conventional trouble ~ it is ~ a conductor - resistance 
aims at offering the approach of obtaining the inductance components which were low excellent in the pattern 
dimension. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention forms the crevice for 
absorbing the level difference for request thickness to a ceramic layer, forms a conductor in this crevice, and a request 
carries out the number-of-layers laminating of the ceramic layer equipped with said conductor and it forms it 
[0006] 

[Function] According to this invention, in order to form the crevice for absorbing the level difference for request 
thickness to a ceramic layer, the level difference for conductor thickness is absorbable. Since a conductor can be 
thickened by this and the pressure at the time of thermocompression bonding can be made low, deformation by the 
push breadth of a conductor can be prevented, therefore, a conductor ~ resistance ~ low ~ a pattern dimension and a 
conductor ~ inductance components with a sufficient configuration can be obtained 
[0007] 

[Example] Hereafter, the manufacture approach of the inductance components of one example of this invention is 
explained. 

[0008] The manufacture approach of the inductance components of this example is the approach of a request carrying 
out the number-of-layers laminating of the ceramic layer containing the conductor of a coil pattern configuration, and 
forming it. It is good to constitute inductance components also as the conductor which forms a ferrite magnetic layer 
and a coil, and a configuration which also added the non-ma^netic-material laver if needed further 
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[0009] The, schematic diagram of the cross section when cutting drawing 1 (a) by A-A' to the perspective view and 
drawing 1 (b) of inductance components which were obtained by one typical example of the manufacture approach of 
the inductance components of this invention to drawing 1 (a) is shown. In drawing 1 (a) and (b), they are the inductance 
components which consisted of the coil 2 which carried out the laminating of the tabular ferrite magnetic substance 1, 
and the insulator layer 3 and. conductor 4 as a ceramic layer by turns, the core columnar ferrite magnetic substance 5, 
the columnar ferrite magnetic substance 6 of an edge, the tabular ferrite magnetic substance 7, and an external electrode 
8. 

[0010] There is the nickel-Zn system, nickel-Zn-Cu system, or Mn-Zn system ferrite ingredient generally known as a 
ferrite ingredient used for the ferrite magnetic substance 1, 5, 6, and 7. the conductor the conductor material as a 
conductor 4 excelled [ conductor ] in conductivity ~ since simultaneous baking is carried out with a conductor 4, it is 
the ingredient excellent in electric insulation, and there are glass which has electric insulation, an oxide, glass for 
[ various ] ceramic substrates, etc. in the ingredient which the low ingredient of resistance is suitable and is used for 
formation of the non-magnetic-material layer as an insulator layer 3, and the ferrite ingredient with low magnetic 
properties also fits it just like the glass ingredient. 

[001 1] There are approaches, such as print processes and the green sheet method, as the formation approach of the 
tabular ferrite magnetic substance 1 and 7. Moreover, there are print processes, a dip method, etc. as the formation 
approach of the columnar ferrite magnetic substance 5 and 6. 

[0012] As an example of the formation approach of inductance components The insulator layer 3 containing a 
conductor 4 is arranged, first ~ the drawer of a couple ~ the inside of a conductor 4 - one drawer ~ moreover ~ 
termination ~ SURUHORU ~ the insulator layer 3 containing the conductor 4 which has a conductor ~ need number 
of sheets ~ one by one ~ a laminating ~ carrying out ~ the last ~ another drawer ~ the laminating of the insulator layer 
3 containing a conductor 4 is carried out, a coil 2 is formed and put in block, and the breakthrough the columnar ferrite 
magnetic substance 5 and for 6 formation is formed. Then, the ferrite magnetic substance 1, 5, 6, and 7 is formed, 
package baking of this is carried out, and there is a method of forming the external electrode 8 so that the tabular ferrite 
magnetic substance 7 and a coil 2 may finally pull out and a conductor 4 may be touched. 

[0013] This invention relates to the approach of forming the insulator layer 3 containing one conductor 4 which forms 
the coil 2 of inductance components which were described above. Therefore, the application mentioned above is an 
effective approach to the inductance components used for the power-source line on which it can apply to all the 
inductance components that have the coil 2 which carried out the laminating of the insulator layers 3 and conductors 4 
other than the inductance components which showed the example of one thing and were shown in drawing 1 by turns, 
and especially a high current flows. 

[0014] The following examples show the manufacture approach of this invention which forms the insulator layer 3 
containing a conductor 4. 

[0015] (Example 1) The first example of this invention is explained below, referring to a drawing. Drawing 2 shows the 
sectional view of the insulator layer 3 in which the conductor 4 of one layer used for formation of the coil 2 in the first 
example of this invention was formed. To the insulator layer 3 formed on the support film 9, as shown in drawing 2 (a), 
as shown in drawing 2 (b), a part for request thickness is compressed with the convex metal mold 10, and the crevice 
11 of less than 1 ****** is formed. SURUHORU is formed in the end of a crevice at this time. As furthermore shown 
in drawing 2 (c), conductive paste is printed to the crevice 1 1 of this insulator layer 3, and a conductor 4 is formed in it. 
this conductor 4 is formed also in SURUHORU of the end of a crevice ~ having ~ SURUHORU ~ it becomes a 
conductor. It prepares by the number of layers required in order to obtain the coil of the number of turns of a request of 
the insulator layer 3 in which these conductors 4 were formed, the unsettled insulator layer 3 ~ one by one ~ a 
laminating and thermocompression bonding - repeating ~ the insulator layer 3 unsettled at the end ~ a laminating ~ 
thermocompression bonding is carried out and a coil 2 is formed. It bundles up in this coil 2 and the breakthrough the 
columnar ferrite magnetic substance 5 and for 6 formation is opened. Then, the external electrode 8 is formed and 
inductance components are obtained so that may form the ferrite magnetic substance 1, 5, 6, and 7, package baking 
may be carried out, the tabular ferrite magnetic substance 7 and a coil 2 may finally pull out and a conductor 4 may be 
touched. 

[0016] The inductance components constituted as mentioned above The crevice 11 for a coil pattern configurarion and 
request thickness is formed in the insulator layer 3 formed on the support film 9. since the conductor 4 of a coil pattern 
configuration is furthermore formed in the crevice 1 1 of this insulator layer 3, it is the number-of-sheets laminating of a 
request of said insulator layer 3, and the approach of carrying out thermocompression bonding and forming and 
thickness of a conductor 4 can be thickened ~ a conductor ~ resistance serves as small [ low ] and thin inductance 
components. At this time, even if it raised the ratio of conductor thickness and an insulator bed depth from 1 :5 to 1:3, 
change of the dimension of the pattern by deformation of a conductor 4 etc. and a configuration was not seen. 
Moreover, since it is pushed with metal mold also about the insulator layer between conductor layers, the insulation 
resistance between layers improv^^pi^^ ^^^^ 10183479 on 09/13/2005 



[001 7] (Example 2) The second example of this invention is explained below, referring to a drawing. Drawing 3 shows 
the sectional view of one layer used for formation of the coil 2 in the second example of this invention. As shown in 
drawing 3 (a), on the insulator layer 3 formed on the support film 9, insulator layer 3a is formed in the pattern 
configurations of a coil pattern and reverse using the same insulator paste as what was used for production of the 
insulator layer 3 as shown in drawing 3 (b), and a crevice 1 1 is formed. As furthermore shown in drawing 3 (c), 
conductive paste is printed to the crevice 1 1 by this insulator layer 3a, and a conductor 4 is formed in it. in addition, the 
time of forming SURUHORU in the insulator layer 3 equivalent to the end of a crevice 1 1, and printing a conductor 4 - 
- SURUHORU - a conductor is formed simultaneously. It prepares by the number of layers required in order to obtain 
the coil of the number of turns of a request of the insulator layer 3 in which these conductors 4 were formed, the 
unsettled insulator layer 3 - one by one ~ a laminating and thermocompression bonding ~ repeating -- the insulator 
layer 3 unsettled at the end -- a laminating - thermocompression bonding is carried out and a coil 2 is formed. It 
bundles up in this coil 2 and the breakthrough the columnar ferrite magnetic substance 5 and for 6 formation is opened. 
Then, the external electrode 8 is formed and inductance components are obtained so that the ferrite magnetic substance 
1, 5, 6, and 7 may be formed, the backplate-like ferrite magnetic substance 7 which carried out package baking, and a 
coil 2 may pull these out and a conductor 4 may be touched. 

[0018] The inductance components constituted as mentioned above With a coil pattern, insulator layer 3a for the 
pattern configuration of reverse and request thickness is formed in the insulator layer 3 formed on the support film 9, 
Furthermore, the conductor 4 of a coil pattern configuration is formed in the crevice 1 1 by this insulator layer 3a. since 
it is the number-of-sheets laminating of a request of said insulator layer 3, and the approach of carrying out 
thermocompression bonding and forming, junction nature can be improved since the surface smoothness of the field 
stuck by pressure is improving, and thickness of a conductor 4 can be thickened ~ a conductor - resistance serves as 
small [ low ] and thin inductance components. At this time, even if it raised the ratio of conductor thickness and an 
insulator bed depth from 1 :5 to 1 :3, change of the dimension of the pattern by deformation of a conductor 4 etc. and a 
configuration was not seen. 

[0019] (Example 3) The third example of this invention is explained below, referring to a drawing. Drawing 4 shows 
the sectional view of one layer used for formation of the coil 2 in the third example of this invention. On the insulator 
layer 3 formed on the support film 9, as shown in drawing 4 (a), as shown in drawing 4 (b), conductive paste is printed, 
a conductor 4 is formed and the non-formed section 12 is formed. As furthermore shown in drawing 4 (c), insulator 
layer 3a is formed in the non-formed section 12 in the pattern configurations of a coil pattern and reverse using the 
same insulator paste as wha;t was used for production of the insulator layer 3. in addition ~ the location corresponding 
to the termination of the conductor 4 of the insulator layer 3 ~ SURUHORU ~ preparing - the time of printing of a 
conductor 4 ~ SURUHORU ~ a conductor is formed. It prepares by the number of layers required in order to obtain 
the coil of the number of turns of a request of the insulator layer 3 in which these conductors 4 were formed. A 
laminating and thermocompression bonding are successively repeated for this insulator layer 3, and a coil 2 is formed. 
It bundles up in this coil 2 and the breakthrough the columnar ferrite magnetic substance 5 and for 6 formation is 
opened. Then, the external electrode 8 is formed and inductance components are obtained so that may form the ferrite 
magnetic substance 1, 5, 6, and 7, package baking of these may be carried out, the tabular ferrite magnetic substance 7 
and a coil 2 may pull out and a conductor 4 may be touched. 

[0020] The inductance components constituted as mentioned above The conductor 4 of a coil pattern configuration is 
formed in the insulator layer 3 formed on the support film 9. Furthermore with a coil pattern, insulator layer 3a for the 
pattern configurafion of reverse and conductor thickness is formed in the non-formed secfion 12. since it is the number- 
of-sheets laminating of a request of said insulator layer 3, and the approach of carrying out thermocompression bonding 
and forming, junction nature can be improved since the surface smoothness of the field stuck by pressure is improving, 
and thickness of a conductor 4 can be thickened - a conductor ~ resistance serves as small [ low ] and thin inductance 
components. At this time, even if it raised the ratio of conductor thickness and an insulator bed depth from 1 :5 to 1 :3, 
the dimensional change of the pattern by deformation of a conductor 4 etc. was not seen. 

[0021] (Example 4) The fourth example of this invention is explained below, referring to a drawing. Drawing 5 shows 
the sectional view of one layer used for the coil 2 in the fourth example of this invenfion. As shown in drawing 5 (a), 
on the support film 9, conducfive paste is used and the conductor 4 of a coil pattern configurafion is formed, this dme ~ 
the terminafion of a conductor 4 - SURUHORU ~ the conductor is formed by addition prinfing. As furthermore shown 
in drawing 5 (b), an insulator paste is used for the non-formed section 12 of a conductor 4, and insulator layer 3a of the 
pattern configurafion of reverse is formed with a coil pattern. The insulator layer 3 is formed using the same insulator 
slurry as what was used for producfion of insulator layer 3a the whole surface on it as furthermore shown in drawing 5 
(c). this time - SURUHORU of the termination of a conductor 4 ~ a conductor penetrates this insulator layer 3. It 
prepares by the number of layers required in order to obtain the coil of the number of turns of a request of the insulator 
layer 3 containing these conductors 4. And a laminafing and thermocompression bonding are successively repeated in 
this insulator layer 3, and a coil 2(i^^^f^^df^t)Vtt"ilgS[i§>^'4t^i^ ^ h^^/h%^^6^^^^^^'^^^ columnar ferrite 



magnetic'substance 5 and for 6 formation is opened. Then, the external electrode 8 is formed and inductance 
components are obtained so that may form the ferrite magnetic substance 1, 5, 6, and 7, package baking of these may 
be carried out, the tabular ferrite magnetic substance 7 and a coil 2 may pull out and a conductor 4 may be touched. 
[0022] The inductance components constituted as mentioned above form the conductor 4 of a coil pattern configuration 
on the support film 9, form insulator layer 3a for the pattern configuration of reverse, and conductor thickness in the 
non-formed section 12 of a conductor 4 with a coil pattern, and form the insulator layer 3 the whole surface on this 
ftjrther. since it is the number-of-sheets laminating of a request of said insulator layer 3 containing a conductor 4, and 
the approach of carrying out thermocompression bonding and forming, junction nature can be improved since the 
surface smoothness of the field stuck by pressure is improving, and thickness of a conductor 4 can be thickened -- a 
conductor ~ resistance serves as small [ low ] and thin inductance components. At this time, even if it raised the ratio of 
conductor thickness and an insulator bed depth from 1 :5 to 1 :3, the dimensional change of the pattern by deformation 
of a conductor 4 etc. was not seen. Moreover, since the insulator layer 3 is further formed after forming a coil pattern 
and a reverse pattern also in pattern, it has composition which can have allowances in the precision of a reverse pattern. 

[0023] (Example 5) The fifth example of this invention is explained below, referring to a drawing. Drawing 6 shows 
the sectional view of one layer used for the coil 2 in the fifth example of this invention. As shown in drawing 6 (a), on 
the support film 9, an insulator paste is used, insulator layer 3a of the pattern configuration of reverse is formed with a 
coil pattern, and a crevice 1 1 is formed. As furthermore shown in drawing 6 (b), conductive paste is used for a crevice 
1 1 and the conductor 4 of a coil pattern configuration is formed in it. this time ~ the termination of a conductor 4 - 
SURUHORU ~ the conductor is formed. The insulator layer 3 is formed using the same insulator slurry as what was 
used for production of insulator layer 3a the whole surface on it as furthermore shown in drawing 6 (c). this time -- 
SURUHORU - the conductor shall have penetrated this insulator layer 3 It prepares by the number of layers required 
in order to obtain the coil of the number of turns of a request of the insulator layer 3 containing these conductors 4. A 
laminating and thermocompression bonding are successively repeated in the whole surface solid insulator layer 3, and a 
coil 2 is formed. It bundles up in this coil 2 and the breakthrough the columnar ferrite magnetic substance 5 and for 6 
formation is opened. Then, after forming the ferrite magnetic substance 1, 5, 6, and 7 and carrying out package baking, 
the external electrode 8 is formed and inductance components are obtained so that the tabular ferrite magnetic 
substance 7 and a coil 2 may pull out and a conductor 4 may be touched. 

[0024] The inductance components constituted as mentioned above form insulator layer 3a for the pattern configuration 
of reverse, and request thickness with a coil pattern on the support film 9, form the conductor 4 of a coil pattern 
configuration, and form the insulator layer 3 on this further, since it is the number-of-sheets laminating of a request of 
said insulator layer 3 containing a conductor 4, and the approach of carrying out thermocompression bonding and 
forming, junction nature can be improved since the surface smoothness of the field stuck by pressure is improving, and 
thickness of a conductor 4 can be thickened ~ a conductor ~ resistance serves as small [ low ] and thin inductance' 
components. At this time, even if it raised the ratio of conductor thickness and an insulator bed depth from 1 :5 to 1 :3, 
the dimensional change of the pattern by deformation of a conductor 4 etc. was not seen. Moreover, since an insulator 
layer is further formed after forming a coil pattern and a reverse pattern also in pattern, it has composition which can 
have allowances in the precision of a reverse pattern. 

[0025] (Example 6) The sixth example of this invention is explained below, referring to a drawing. Drawing 7 shows 
the sectional view of one layer used for the coil 2 in the sixth example of this invention. As shown in drawing 7 (a), the 
insulator layer 13 of the non-magnetic material of the coil pattern configuration of having SURUHORU to termination 
is formed on the support film 9, and as further shown in drawing 7 (b), with a coil pattern, the magnetic layer 14 which 
has the insulation of the pattern configuration of reverse is formed on the support film 9. Next, as shown in drawing 7 
(c), the conductor 4 of a coil pattern configuration is formed on the insulator layer 13 of non-magnetic material. It 
prepares by the number of layers required in order to obtain the coil 2 of the number of turns of a request of the layer of 
such combination. The laminating of the layer of this combination is carried out one by one, thermocompression 
bonding is repeated, and a coil 2 is formed. It bundles up in this coil 2 and the breakthrough the columnar ferrite 
magnetic substance 5 and for 6 formation is opened. Then, the external electrode 8 is formed and inductance 
components are obtained so that the ferrite magnetic substance 1, 5, 6, and 7 may be formed, the backplate-like ferrite 
magnetic substance 7 which carried out package baking, and a coil 2 may pull out and a conductor 4 may be touched. 
[0026] The inductance components constituted as mentioned above The insulator layer 13 of the non-magnetic material 
of a coil pattern configuration is formed on the support film 9. Furthermore, the magnetic layer 14 which has the 
insulation of the pattern configuration of reverse with a coil pattern is formed on the support film 9. since it is the 
number-of-sheets laminating of a request of the layer of such combination in which the conductor 4 of a coil pattern 
configuration was formed on the insulator layer 13 of non-magnetic material, and the approach of carrying out 
thermocompression bonding and forming and thickness of a conductor 4 can be thickened ~ a conductor - resistance 
serves as small [ low ] and thin in^i^^ TOFW"!^^!^^^^?^^''^?! f)'^'} *f iV^'Q^^^^ ratio of conductor thickness 



and ari insulator bed depth from 1:5 to 1:3, the dimensional change of the pattern by deformation of a conductor 4 etc. 
was not seen. Moreover, it can consider as independent inductance components only with a coil 2 by this configuration. 

[0027] (Example 7) The seventh example of this invention is explained below, referring to a drawing. Drawing 8 shows 
the sectional view of one layer used for the coil 2 in the seventh example of this invention. As shown in drawing 8 (a), 
the insulator layer 13 of the non-magnetic material of the coil pattern configuration of having SURUHORU to 
termination is formed on the support film 9, and as shown in drawing 8 (b), the conductor 4 of a coil pattern 
configuration is formed on it. this time -- SURUHORU of the insulator layer 13 of non-magnetic material ~ 
SURUHORU -- a conductor is formed. As furthermore shown in drawing 8 (c), with a coil pattern, the magnetic layer 
14 which has the insulation of the pattern configuration of reverse is formed on the support film 8. It prepares by the 
number of layers required in order to obtain the coil 2 of the number of turns of a request of the layer of such 
combination. A laminating and thermocompression bonding are successively repeated for the layer of this combination, 
and a coil 2 is formed. It bundles up in this coil 2 and the breakthrough the columnar ferrite magnetic substance 5 and 
for 6 formation is opened. Then, the external electrode 8 is formed and inductance components are obtained so that the 
ferrite magnetic substance 1, 5, 6, and 7 may be formed, the backplate-like ferrite magnetic substance 7 which carried 
out package baking, and a coil 2 may pull out and a conductor 4 may be touched. 

[0028] The inductance components constituted as mentioned above The insulator layer 13 of the non-magnetic material 
of a coil pattern configuration is formed on the support film 9. Form the conductor 4 of a coil pattern configuration on 
it, and the magnetic layer 14 which has the insulation of the pattern configuration of reverse with a coil pattern is 
further formed on the support film 9. since it is the number-of-sheets laminating of a request of the layer of such 
combination, and the approach of carrying out thermocompression bonding and forming and thickness of a conductor 4 
can be thickened -- a conductor - resistance serves as small [ low ] and thin inductance components. At this time, even 
if it raised the ratio of conductor thickness and an insulator bed depth from 1:5 to 1:3, the dimensional change of the 
pattern by deformation of a conductor 4 etc. was not seen. Moreover, it can consider as independent inductance 
components only with a coil 2 by this configuration. 

[0029] In addition, in each above-mentioned example, although printing and the thing which carries out a green sheet 
configuration were explained simultaneously [ the tabular ferrite magnetic substance 1 and 7 ] with the columnar ferrite 
magnetic substance 5 and 6, the columnar ferrite magnetic substance 5 and 6 can also be considered as the 
configuration which incorporates the tabular ferrite magnetic substance 1 and 7 calcinated independently after baking 
of the coil section. 
[0030] 

[Effect of the Invention] As mentioned above the manufacture approach of the inductance components of this invention 
The crevice for a coil pattern configuration and conductor thickness is formed in the ceramic layer formed beforehand. 
In order to prepare a crevice, to form said conductor of a coil pattern configuration in the crevice on said this ceramic 
layer further and to take the number-of-sheets laminating of a request of said ceramic layer, and the approach of 
carrying out thermocompression bonding and forming by forming the level difference for request thickness since the 
ratio of conductor thickness and insulator thickness can be raised ~ a conductor ~ small [ of resistance / low ] and thin 
inductance components can be obtained. 



[Translation done.] 
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